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Hydrotherapy device with underwater treadmill 

- 1 - 

The present invention relates to an adjustable segmental 
load orthostatic rehabilitation device. 

Hydrotherapy is widely adopted in the field of physical 
medicine, in that it constitutes one of the fundamental 

5 pillars of the treatment and rehabilitation of patients 
suffering from various rheumatic disorders, whether 
inflammatory or degenerative, as well as from many physical 
traumas (e«g, fractures, sprains, or a sequence of these). In 
fact, it is commonly known that water, be i t from mineral 

10 springs or of marine or thermal origin, performs an anti- 
contractural , ant i — i nf iammatory and sedative function, by 
virtue of its important physi cochemi cal properties: it i <i an 
excellent solvent and a good heat accumulator, and Its 
density is such that the influence of gravity can be 

15 remarkably reduced and adjusted, which is of great importance 
to achieve specific therapeutic purposes; for instance, water 
has advantageous therapeutic applications in the case of 
patients needing rehabilitation as a result of lower limb 
injuries (after-effects of surgically or bloodlessly treated 

20 fractures, after-effects of artificial hip or knee 
operations, reconsti tution of ligaments or their substitution 

far artificial ligaments, meniscectomy, paraplegia or 
hemiplegia, etc.), as well as in the case of patients 
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affected simply by malformations and degenerative or 
inflammatory pathologies of the lower limbs (arthrosis, 
rheumatic ar thri tis > . 

Nowadays, this sort of therapy is carried out in 

5 hospital or out-patients' physi oki nesi therapy centres 

equipped with special tubs in which patients are immersed. In 
some hospitals there are also special pools where patients 
needing early or even very early ambulation can undergo the 
prescribed rehabilitative hydrotheraphy • 

^0 "Nonetheless, this equipment presents considerable 

d i sad van tag es , no tab 1 y : 

- very great costs of installation and maintenance, with the 
result that only very few hospitals can afford them; 

- an enormous bulk, which very often deprives other equally 
15 important services of plenty of space; 

- the necessity of employing a numerous staff to treat and 
look after the patients 

- the need to use the same pool for several patients at a 
time, with the consequent inability to offer each of them a 

20 personalised, and therefore more effective treatment; 

- the difficulty in monitoring hygienic conditions and the 
consequent need to use water steriiizing substances in high 
proportions, which might cause allergic reactions or 
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intolerances to these substances in many patients, 

- high running costs, due to heatxng, water recycling and 

attending staff; 

- the need for patients undergoing rehabilitation training to 
be hospitalised for quite long periods of time. 

These drawbacks have considerably hindered the spread of 
hydrotherapy as carried out in pools, and accordingly 
restricted the opportunity to resort to early and very early 
ambulation as a treatment of many lower limb pathologies, 
with 'all the disastrous consequences that this situation 

inevitably produces. 

According to the invention the problem is solved by 
means of an adjustable segmental load orthostatic 
rehabilitation device, characterised in that it comprises a 
tub, large enough to hold a patient in the erect position and 
provided with a moving sidewalk, located on the bottom of the 
tub, on which the patient is asked to walk. 

The present invention is hereinafter further clarified 
with reference to the enclosed sheet drawing in which: 
fig. 1 shows a side view of the device in operation 
fig. £ shows the same view of the device at rest. 

As shown in the drawing, the device according to the 
invention includes a tub 1, the dimensions of which must be 
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suxtable to hold a patient 2 in the erect position. The tub 1 
could, for instance, fa e 160cm high, 180c* long and SOcm wide. 
It should preferably be made of metallic or plastic material, 
with a transparent (e.g. glass or plexiglass) side wall 3. It 
will be horizontally divided into two parts: an upper part 6, 
basically constituting a traditional tub, which is designed 
to hold the patient S in the horizontal position, and a lower 
part 7, which is meant to hold the patient E in the erect 
position once the two parts of the tub have been made 
i ntercommuni ca ti ng . 

Since the space taken up by the patient is smaller when 
he is standing than when he is lying, a portion of the lower 
Part 7 of the tub will be used as a container 8 for the 
apparatus needed to operate the device. 

Beside the tub there will also be a footboard 16, 
equipped with a chute 17. Under the footboard 16 there are 
water treatment and recycling reservoirs 18, equipped with 
pumps (not shown) for the rapid intake and drainage of water, 
irrespective of waterworks. 

The tub 1 is provided with a traditional hole 4 for the 
drainage of water, and is connected to a pipe 5 fitted to the 
surge tank, for the intake of more water. 

The division between the upper part 6 and the lower part 



WO 91/01162 



PCT/EP90/01134 



- 5 - 

7 of the tub 1 is obtained by means of a moving sidewalk 
(globally raferr&d to as 8), equipped with a nonskid rubber 
mat 9 supported by a roller frame 10 which can be moved 
vertically, from an upper position (see fig. H) in which it 
constitutes the bottom of the upper part 6 of the tub, to a 
lower position (see fig. 1), in which it is located near the 
bottom of the tub itself. 

The rollers 11 supporting the mat 9 can be either idle 
or motor-driven, depending on the circumstances. In the 
latter case, the starter (not shown) of at least one roller 
should preferably be operated by air and equipped with a 
var i ab le-speed dr i ve . 

The frame 10 supporting the rollers 11 is designed in 
such a way that it can be tilted lengthways and raised by 
means of ordinary pneumatic pistons IE or other suitable 
mechanical devi ces . 

The tub is also provided with a number of devices to 
support the patient S during the treatment, i.e. handles 13, 
armpit rests 14 and safety belts 15. Safety belts, in 
particular, should be inflatable, in order to make it 
possible to modify the patient's weight and, as a 
consequence, the load applied to his lower limbs, according 
fca the amount of air inflated. 
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As far as the hydraulic system is concerned, the tub 1 
can be equipped both with a recycling system, to provide 
hydromassage and water heating and sterilization, and with 
small openings -for the intake of compressed air, ozone and 
disinfectant or sterilizing substances. 

The device also includes various adjusting and checking 
devices, particularly as regards the speed of the rubber mat 
9, if it is motor-driven, and the operational parameters, 
i.e. the temperature, level and degree of azonization of the 
water*, the amount of air and/or water to be used for 
hydromassage, the load on the mat 9, and so forth. 

The device operates as follows: 
first of all, the patient H is immersed in the tub 1 after 
the roller mat 9 has been raised from the tub bottom, so that 
15 the upper part 6 of the tub constitutes an ordinary 
hydrogalvanic rehabilitation tub or whirlpool bath. 

To begin hydrotherapy training, one has simply to lower 
the roller mat 9. At this stage, the patient B, who can 
meanwhile be supported by armpit rests 14, handles 13 or a 
safety belt 15, passes from the horizontal to the erect 
position without coming out of water: he is therefore 
subjected to an upward buoyant force, the magnitude of which 
is equal to his level of immersion in the water. 



20 
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Oieariy, this buoyant lift can be predetermined and even 
freely modified, either by gradually inflating or deflating 
the safety belt 15, or by changing the level of immersion of 
the body in the water, which is done by modifying the water 

5 level or the position of the mat 9. Once the patient 2 has 

been immersed in the water and the desired magnitude of the 
buoyant force has been reached, he is asked to walk on the 
moving sidewalk 8$ if this is mounted on idle rollers 11, the 
sidewalk backward movement will be obtained simply by virtue 

10 of the lower limb thrust (active rehabilitation), and the 
patient will not move with respect to the tub 1 since he will 
lean on the handles 13 or be supported by other devices; 
conversely, if the moving sidewalk is mounted on motor-driven 
rollers, the patient S will have to diversify the rhythm of 

15 his movements so as to maintain his position unchanged with 
respect to the tub 1 (passive rehabilitation). 

For some of its possible applications, the moving 
sidewalk 8 can be tilted, so as to simulate the conditions of 
walking on an inclined plane. 

All checks and adjustments can be made either manually 
(on the grounds of previously drawn-up tables) or 
automatically (preferably by using a computer), so as to take 
carefully into account all the parameters involved in the 
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hydrotherapy training and modify them, if necessary, in order 
to meet specific requirements. 

In the light of what has been said thus far, it is easy 
to appreciate the manifold advantages displayed by the device 
according to the invention, both in terms of possible fields 
of application and in terms of versatile uses of the 
invention. 

Particularly useful applications for the device can be 
found in the field of: 

- rheumatology 

- vascular surgery, notably phlebology (venous 
insuf f iciences , stasis edemas, varicous and postph lebi t i c 
ulcers , etc . ) 

- aesthetic medicine and surgery (adjuvant treatment of 
cellulitis, after-effects of liposuction operations, etc.) 

- dermatology (various cutaneous diseases which benefit from 
ozone treatment and hydromassage ) 

- geriatrics and internal medicine as a whole, as regards the 
rehabilitation of patients who have been confined to bed 
for long periods of time or who suffer from after-effects 
of hemiparesis or neurological injuries in general, etc. 

- the rehabilitation of the physically disabled. 

Yet, the most important application of the device 
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according to the invention is in the field of orthopaedics 
and traumatology, with specific regard to the treatment of 
patients: 

- suffering from after-effects of both bloodlessly and 
5 surgically treated traumatisms (fractures, dislocations, 

sprains, etc, ) ; 

- having artificial joints (hip, knee, ankle) or ligaments 
(knee, ankle) on; 

- treated with osteoctomy owing to hip or knee arthrosis; 

10 - suffering from various malformations (congenital dysplasia, 
clubfoot, flatfoot or hallow foot), as well as from 
degenerative pathologies which require long loadlessness 
periods (e.g. adolescent's hip osteochondritis) and, as a 
consequence, very long rehabilitation periods. 
15 Besides the above-mentioned utilizations of the device, 

many others are most likely to be discovered in the course of 
the device practical testing. 
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CLAIMS 

1, Adjustable segmental load orthostatic rehabilitation 
device, characterised in that it comprises a tub CI), large 
enough to hold a patient (E> in the erect position, and 

5 provided with a moving sidewalk <8>, located on the bottom of 

the tub, on which the patient is asked to walk. 

2. Device according to claim 1 characterised in that at 
least one wall (3) of the tub is made of transparent 
material • 

10 3. Device according to claim 1 characterised in that the 
tub (1) is provided with a watei — recycling system. 

4. Device according to claim 3 characterised in that the 
hydraulic system includes a heating element. 

5. Device according to claim 1 characterised in that the 
15 tub walls are provided with water and/or compressed air 

intake openings. 

6. Device according to claim 1 characterised in that the 
tub walls are provided with ozone distribution valves. 

7. Device according to claim 1 characterised in that the 
20 tub walls are provided with at least one handle (13) on which 

the patient (£> walking on the moving sidewalk CE) may lean. » 

8. Device according to claim 1 characterised in that the 
tub side walls are provided with armpit rests (14) to support 
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the patient (£) walking on the moving sidewalk (8). 
9. Device according to claim 1 characterised in that it 
includes at least one inflatable safety belt (15) to support 
the patient (S) walking on the moving sidewalk ( B) . 
5 10. Device according to claim 1 characterised in that the 

moving sidewalk (8) is made up of a mat (9) supported by 
rollers (11) mounted on a rigid frame (10). 

11. Device according to claim 10 characterised in that the 
rollers (11) are idle with respect to the rigid frame (10). 
10 IS. .Device according to claim 10 characterised in that at 
least one of the rollers (11) is motoi — driven. 

13. Device according to claim 12 characterised in that the 
motor speed and/or acceleration and/or direction of movement 
are adjustable. 

15 14* Device according to claim 10 characterised in that the 
rigid frame (10) is tilted lengthways with respect to the 
bottom of the tub (1). 

15. Device according to claim 10 characterised in that the 

rigid frame (10) can be raised with respect to the bottom of 

20 the tub ( 1 ) . 

16s Device according to claim 2 characterised in that the 

tub is equipped with internal lighting. 

Mi BPViPP according to claim 15 characterised in that the 
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rigid frame (10) is moved from a lower position, in which the 
moving sidewalk (8) virtually rests on the bottom of the tub 
(1), to an upper position, in which the moving sidewalk (8) 
constitutes the bottom of a traditional whirlpool bath. 

18. Device according to one or more claims from 1 to 17 
characterised in that it includes a number of devices for the 
check and adjustment of the various operational parameters. 

19. Device according to claim 1 characterised in that it 
comprises a footboard (16), located beside the tub. 

20. Device according to claim 19 characterised in that the 
footboard (16) is equipped with a chute (17), constituting a 
comfortable means of access to the footboard itself. 

SI. Device according to claims 19 and EO characterised in 
that one or more water-supply and recycling reservoirs (18) 
are located under the footboard and the chute. 

EE. Device according to claims 19., EO and El characterised 
in that 3 between the tub and the reservoi r ( s ) , there is a 
system of pumps for the rapid intake and drainage of water. 



WO 91/01162 



PCI7EP90/01134 




12 9 




INTERNATIONAL SEARCH REPORT 

Internationa. Application Ho PCT/EP 90/01134 



I. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, indicate all) 6 



According to International Patent Classification (IPC) or to both National Classification and IPC 

PC5: A 63 B 22/02 



Minimum Documentation Searched 7 



Classification Symbols 



PC5 



A 63 B; A 61 H 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in Fields Searched 



III. 



DOCUMENTS CONSIDERED TO BE RELEVANT 9 



Category ' 



Citation of Document" with indication, where appropriate, of the relevant passages 



Relevant to Claim No. 13 



GB A, 2200548 (MOUNT PLEASANT WATER THERAPY 
COMPANY) 10 August 1988, 
see the claims and figures 



WO, Al, 8806049 (EDMONDS MEDICAL SYSTEMS, INC,) 
' 25* August 1988, 
see the claims and the figures 



EP, Al, 0002188 (SCH8NENBERGER , ROLF DR. ET AL) 
13 June 1979, 

see especially claims 1-7 and 20-22 



1,3-7, 
10,12, 
13,15 
8 



W,10, 
12,13, 
18 
8 



* Special categories of cited documents: 10 

*A* document defining the general state ofj the art which is not 

considered to be of particular relevance 
*e- earlier document but published on or after the international 

filing date 

*L» document which may throw doubts on fffiritv clriaBftrtor 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

*P* document published prior to the international filing date but 
later than the pnonty date claimed 



Ister document published after the international filing date 
or priority date and not in conflict with the application but 
:: 4 Ij7- iha nnnr n a nr thpflrv underlvina the 



f, 



»r prior ty date and not in.comiict wun me appnua 
:ited to understand the principle or theory underlying the 
Invention 

»X* document of particular relevance, the claimjed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step 

*Y* document of particular relevance, the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&* document member of the same patent family 



IV, CERTIFICATION 



Date of the Actual Completion of the International Search 

23rd October 1990 



International Searching Authority 

EUROPEAN PATENT OFFICE 

?orm PtVithJM (second sheet) (January TS&»i 



Date of Mailing of this International Search Report 



Signature of Authorized Officer 



International Application No. PCT/EP 90/01134 



III. DOCUMENTS CONSIDERED TO BE RELEVANT (CONTINUED FROM THE SECOND SHEET) 



Category « Citation of Document, with indication, where appropriate, of the relevant passages Relevant !o Claim No 



EP, A2, 0103263 (HANSEN, D.L) 21 March 1984, 
see especially claims 1-5 and figures 1-3 



US, A, 4576376 (MILLER, P.H.) 18 March 1986, 
see the whole document 



US, A, 4332217 (DAVIS, G.M) 1 June 1982, 
see the whole document 



US, A, 4574739 (FONTAINE ET AL) 11 March 1986, 
see the whole document 



US, A, 4712788 (GAUDREUAN, JR.) 15 December 1987, 
see the whole document 



1,3-5, 
10,12, 
13,18- 
20 



1,3, 
10 



1-22 



1-22 



1-22 



C- 



6 



Fore PCT/ISA/210 Caxtra sheet) t January 19SS) 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO.PCT/EP 90/01134 

SA 38859 

This annex lists the patent family members relating to the patent documents cited in the above-mentionej I international search report. 

The members are as contained in the European Patent Office EDP file on 27/09/90 

The European Patent office is in no way liable for theseparticulars which are merely given for tha purpose of information. 



Patent document 


Publication 


Pat 


ant family 


Publication 


cited in search report 


date 


m 


ember(j) 


date 


GB-A- 2200548 


10/08/88 


FR-A- 


2607389 


03/06/88 



W0-A1- 


8806049 


25/08/88 


AU-D- 
EP-A- 


1362388 
0345289 


14/09/88 
13/12/89 


EP-A1- 


0002188 


13/06/79 


NONE 






EP-A2- 


0103263 


21/03/84 


AU-B- 

AU-D- 

CA-A- 

GB-A-B- 

JP-A- 


536611 
1443883 
1201342 
2127267 
59135052 


17/05/84 
22/03/84 
04/03/86 
11/04/84 
03/08/84 


US-A- 


4576376 


18/03/86 


NONE 






US-A- 


4332217 


01/06/82 


NONE 






US-A- 


4574739 


11/03/86 


NONE 






US-A- 


4712788 


15/12/87 


NONE 







For more detail* about this annex : see Official Journal of the European patent Office, No. 12/82 
EPO FORM P0479 



